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PROBLEM TO BE SOLVED: To provide a Fresnel 
lens sheet which prevents the occurrence of a ghost 
resulting from the reflected light at the back of a 
transmission projection screen and hardly gives rise 
to the degradation in resolution as a result thereof 
and a warp due to environmental change, such as 
change of humidity, a transmission projection screen 
and a transmission projection display. 
SOLUTION: The transmission projection screen 3 is 
made of the Fresnel lens sheet 1 1 alone which has a £5? 
matt surface 13 on its back and in which the degree 
of the matt surface is regulated by a haze value, 
glossiness, percentage of water absorption, etc., of 
prescribed ranges or the combination of the Fresnel 
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lens sheet and a lenticular lens sheet 21 , thereby, the problem mentioned above is solved. 
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* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The Fresnel lens sheet characterized by having a Fresnel lens configuration in the field by 
the side of observation, and having a mat side in the field by the side of a tooth back. 
[Claim 2] The Fresnel lens sheet according to claim 1 with which the Hayes value is characterized 
by being 15% -40%. 

[Claim 3] JIS of a mat side Fresnel lens sheet according to claim 1 or 2 with which 60-degree 
specular gloss set to K7105 is characterized by being 20% - 45%. 

[Claim 4] JIS of a mat side claim 1 to which 20-degree specular gloss set to K7105 is characterized 
by being 5% - 15% - claim 3 — either — Fresnel lens sheet of a publication. 

[Claim 5] claim 1 characterized by forming said Fresnel lens configuration in the hardened material 
layer of ionizing-radiation hardenability resin, and giving said mat side to at least one side of the 
transparence base material sheet which carried out the laminating to said hardened material layer - 
claim 4 — either — the Fresnel lens sheet of a publication. 

[Claim 6] The Fresnel lens sheet according to claim 5 characterized by the 24-hour immersion water 
absorption in 23 degrees C of said transparence base material sheet being 0.2% or less. 
[Claim 7] claim 1 characterized by thickness being 0.2mm - 1 .5mm - claim 6 « either - the Fresnel 
lens sheet of a publication. 

[Claim 8] claim 1 characterized by performing antistatic treatment to said mat side side at least - 
claim 7 - either - the Fresnel lens sheet of a publication. 

[Claim 9] claim 1 - a claim - the transparency mold projection screen characterized by consisting of 
that by which the lenticular lens sheet has been arranged at the side which becomes or has said 
Fresnel lens configuration of said Fresnel lens sheet since the Fresnel lens sheet of a publication is 
independent 8 either. 

[Claim 10] It is the transparency mold projection display characterized by to be arranged so that a 
transparency mold projection screen according to claim 9 may be installed in the front face of a 
cabinet, the projector and the clinch mirror may be installed in the interior of a cabinet, the 
projection light from said projector may reflect each of said transparency mold projection screen, 
said projector, and said clinch mirror by said clinch mirror and it may be projected on said 
transparency mold projection screen. 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for the so-called transparency mold projection display 
which contained the projector and the screen in one cabinet, and relates to the improved Fresnel lens 
sheet which can observe the clear image which neither a ghost nor a twin image produces, a 
transparency mold projection screen, and a transparency mold projection display. 
[0002] 

[Description of the Prior Art] As a display of a big screen, there is the so-called transparency mold 
projection display which projects an image from a tooth back. As shown in drawing 3 , the 
conventional transparency mold projection display 101 In the scooping out window part of the upper 
part by the side of observation (front face) of a cabinet 102 The transparency mold projection screen 
103 is installed. In the internal lower part A projector 105 is installed and the clinch mirror 104 is 
installed inside upside, and the projection light 106 from a projector 102 reflects each by the clinch 
mirror 104, and it has physical relationship which is projected on the transparency mold projection 
screen 1 03 . 

[0003] Typically as a transparency mold projection screen 103 in the conventional transparency 
mold projection display 101 , the Fresnel lens sheet 1 1 1 and the thing usually stuck to the lenticular 
lens sheet 121 at the observation side are used for the tooth-back side as shown in drawing 4 . 
[0004] Many lenticular lenses 122 are arranged in the tooth-back side so that the direction of a slot 
may become perpendicularly, and the lenticular lens sheet 121 has the black stripe 123 for 
preventing the reflection of light which carried out incidence to the location equivalent to the non- 
condensing section of the lenticular lens 122 on the back from the observation side in an observation 
side. Moreover, the Fresnel lens sheet 1 1 1 has the Fresnel lens configuration 1 12 for example, in an 
observation side, and a tooth-back side serves as a flat surface 114. 

[0005] If the projection light 1 06 from a projector 1 05 is bent by the clinch mirror 1 04 and carries 
out incidence to the transparency mold projection screen 103 as shown in drawing 3 Besides 
penetrating the transparency mold projection screen 103 and becoming the image light 107, the 
reflected light 108 arises at the tooth back of the transparency mold projection screen 103. The 
reflected light 108 Since incidence is carried out to the transparency mold projection screen 103, and 
incidence is carried out to a location different moreover from the incidence location of the first 
projection light 106 and it acts as Idemitsu as a ghost light 109 again after reflecting by the clinch 
mirror 104 again, in addition to an original image, the result which a ghost image produces also in 
the location shifted is caused, especially - the optical path length, i.e., the projection distance, 
between a projector 105 and the transparency mold projection screen 103 - short ********, so that 
it is short ~ or/and, the transparency mold projection screen 103 ~ turning up - distance with a 
mirror 104 - short ********- it is easy to produce a ghost image, so that it is short. 
[0006] Being unable to perform a fundamental dissolution and vapor-depositing at the tooth back of 
each transparency mold projection screen, although it is possible to weaken the reinforcement of a 
ghost image, if an acid-resisting layer is formed in the tooth back of a transparency mold projection 
screen by vacuum evaporation© etc. has bad manufacture effectiveness, and it cannot say it as the 
means for which were industrially suitable easily. 

[0007] Although preparing irregularity, for example, crepe, a hairline, and a lenticular lens in the 
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tooth back of a Fresnel lens sheet, preparing the level lenticular lens which made the direction of a 
slot horizontal especially in JP,5-158153,A, and canceling a ghost is indicated, if irregularity is only 
prepared, the resolution fall of an image and the fall of contrast will tend to take place, and when a 
lenticular lens joins the tooth back of a Fresnel lens sheet, there is a fault by which moire is 
promoted further. 

[0008] If a Fresnel lens produces curvature by change of environments, such as change of humidity, 

since the resolution of an image will fall too apart from this, a dissolution is desired. 

[0009] 

[Problem(s) to be Solved by the Invention] It is possible to prevent generating of the ghost 
originating in the reflected light which the projection light which carried out incidence to the 
transparency mold projection display reflected at the tooth back of a screen in this invention. 
Therefore, the effectiveness of formation of the element to consider is good, and — Or moire is 
newly promoted with a means to consider, or there are few falls of resolution or they make it a 
technical problem to offer the Fresnel lens sheet which curvature cannot produce easily due to 
change of environments, such as change of humidity, a transparency mold projection screen, and a 
transparency mold projection display. 
[0010] 

[Means for Solving the Problem] It became possible to solve the above-mentioned technical problem 
by using the thing of the degree of water absorption of the predetermined range as a base material 
which constitutes forming the thing of the mat degree of a mat side and the desirable predetermined 
range in the tooth back of a Fresnel lens sheet, or a Fresnel lens sheet as a result of examination by 
the artificer. 

[001 1] The 1st invention relates to the Fresnel lens sheet characterized by having a Fresnel lens 
configuration in the field by the side of observation, and having a mat side in the field by the side of 
a tooth back. The 2nd invention relates to the Fresnel lens sheet with which the Hayes value is 
characterized by being 1 5% - 40% in the 1st invention. It sets to the 1st or 2nd invention, and the 3rd 
invention is JIS of a mat side. 60-degree specular gloss set to K7105 is related with the Fresnel lens 
sheet characterized by being 20% - 45%. It sets to the 1st - the 3rd one of invention, and the 4th 
invention is JIS of a mat side. 20-degree specular gloss set to K7105 is related with the Fresnel lens 
sheet characterized by being 5% - 1 5%. In the 1st - the 4th one of invention, said Fresnel lens 
configuration is formed in the hardened material layer of ionizing-radiation hardenability resin for 
the 5th invention, and said mat side is related with the Fresnel lens sheet characterized by being 
given to at least one side of the transparence base material sheet which carried out the laminating to 
said hardened material layer. The 6th invention relates to the Fresnel lens sheet characterized by the 
24-hour immersion water absorption in 23 degrees C of said transparence base material sheet being 
0.2% or less in the 5th invention. The 7th invention relates to the Fresnel lens sheet characterized by 
thickness being 0.2mm - 1.5mm in the 1st - the 6th one of invention. The 8th invention relates to the 
Fresnel lens sheet characterized by performing antistatic treatment to said mat side side at least in the 
1st - the 7th one of invention. The 9th invention relates to the transparency mold projection screen 
characterized by consisting of that by which the lenticular lens sheet has been arranged at the side 
which becomes since the Fresnel lens sheet of the 1st - the 8th one of invention is independent, or 
has said Fresnel lens configuration of said Fresnel lens sheet. The transparency mold projection 
screen of the 9th invention is installed in the front face of a cabinet, as for the 10th invention, a 
projector and a clinch mirror are installed in the interior of a cabinet, and each of said transparency 
mold projection screen, said projector, and said clinch mirror is related with the transparency mold 
projection display characterized by to be arranged so that the projection light from said projector 
may reflect by said clinch mirror and may be projected on said transparency mold projection screen. 
[0012] 

[Embodiment of the Invention] Drawing 1 is drawing showing the transparency mold projection 
display 1 of this invention. Each elements which constitute the transparency mold projection display 
1 of this invention, and those physical relationship are the same except for the details of the 
transparency mold projection screen 3 of this invention explained henceforth. In the scooping out 
window part of the front upper part of a cabinet 2, as for the transparency mold projection display 1, 
the transparency mold projection screen 3 has physical relationship which the projection light 6 from 
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a projector 2 reflects by the clinch mirror 4 by installing the mirror 4 by return [ lower part / 
internal / inside / a projector 5 and / upside ], respectively, and is projected on the transparency mold 
projection screen 3. 

[0013] Drawing 2 is drawing showing the example of structure of the transparency mold projection 
screen 3 of this invention. The screen 3 shown in drawing 2 (a) has the mat [ with which the Fresnel 
lens sheet 1 1 approached the observation side mutually at the lenticular lens sheet 21 and tooth-back 
side ] side 13 which is not in the tooth-back side of the Fresnel lens sheet 1 1 to the former by usually 
sticking mutually. Or the transparency mold projection screen 3 can also be from Fresnel lens sheet 
1 1 independent one which has the mat side 13 on a tooth-back side, as shown in drawing 2 (b). 
[0014] The lenticular lens sheet 21 has the lenticular lens 22 put in order like the thing in the former 
so that the direction of a slot might be on a tooth-back side perpendicularly, and has the black stripe 
23 for preventing the reflection of light which carried out incidence to the location equivalent to the 
non-condensing section of the lenticular lens 22 on the back from the observation side in a lenticular 
lens sheet 21 observation - side. In addition, this black stripe 23 may be omitted and you may have 
the extinction layer which becomes the front face of the lenticular lens 22 by the side of a tooth back 
from a transparence coloring layer. In addition, the lenticular lens 22 may be the thing of the 
laminated structure of the lenticular lens sheet 21 and another resin layer in which the transparence 
base material sheet and the lenticular lens 22 were formed also for the thing of one. 
[0015] In principle, although the mat side 13 of the tooth back of the Fresnel lens sheet 1 1 may be 
what kind of thing, it has the Hayes value of the predetermined range and has the glossiness of the 
predetermined range more preferably. 

[0016] As for the Fresnel lens sheet 1 1, it is desirable that the Hayes value is 15% - 40%. Less than 
15% of the acid resistibility in the mat side 13 is [ the Hayes value ] insufficient, and if the Hayes 
value exceeds 40%, the resolution of an image and contrast both sides fall and it is not desirable. 
[0017] Moreover, that whose glossiness of a mat side is the predetermined range is desirable, and the 
Fresnel lens sheet 1 1 is JIS. It is desirable that 60-degree specular gloss set to K7105 is 20% - 45%. 
It is because it becomes impossible to disregard the ghost image by reflection in a tooth back when 
the light in which, as for acid resistibility, 60-degree specular gloss penetrates the Fresnel lens sheet 
1 1 of a certain thing at less than 20% decreases and 60-degree specular gloss exceeds 45%. 
[001 8] Moreover, a mat side is JIS. It is desirable that 20-degree specular gloss set to K7105 is 5% - 
15%. The projection light 6 to which the range where 20-degree specular gloss is desirable carried 
out incidence of the thing with a small numeric value at the perpendicularly near include angle of 20 
degrees compared with the range where the above-mentioned 60-degree specular gloss is desirable is 
the semantics which secures the quantity of light of the image light 7, and secures the contrast of an 
image, and it is because it is necessary to make the Fresnel lens sheet 1 1 penetrate as much as 
possible. When 20-degree specular gloss exceeds 15%, it becomes impossible here, to disregard the 
ghost image based on reflection in a tooth back. 

[0019] Although it can form by various approaches, the mat side 13 in this invention can be formed 
by carrying out the allocated type of the transparence base material sheet, when it is the laminated 
structure in which a Fresnel lens sheet or a Fresnel lens sheet contains a transparence base material 
sheet using the embossing die which gives a desirable predetermined mat side. 
[0020] The mat side 13 may be formed in the field which has the shape of various toothing besides 
seeing macroscopically and being formed in a flat field. As the shape of various toothing, there may 
be a prism side which the unit lens of (1) isotropy or an anisotropy arranged in the shape of [, such as 
every direction, ] a matrix and which arranged the so-called eye lens of a fly and prism. 
[0021] Although the Fresnel lens sheet 1 1 has the Fresnel lens configuration 12 in the field by the 
side of observation, usually has the Fresnel convex lens configuration and has the mat side 13 in a 
tooth-back side, its Fresnel lens configuration 12 may be the thing of the laminated structure of the 
Fresnel lens sheet 1 1 and another resin layer in which the transparence base material sheet and the 
Fresnel lens configuration 12 were formed also for the thing of one like the case of the lenticular lens 
sheet 21 . When a Fresnel lens configuration is formed in another resin layer, it is more desirable that 
the resin layer is a hardened material layer of ionizing-radiation hardenability resin. 
[0022] If the Fresnel lens sheet 1 1 produces curvature by environmental variations, such as change 
of humidity, the resolution of an image will fall. For this reason, when using the material which 
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constitutes the Fresnel lens sheet 11, especially a transparence base material sheet, it is desirable to 
use it as a transparence base material sheet, choosing very few things of absorptivity. As a degree of 
absorptivity, it is desirable that the water absorption (24-hour immersion water absorption in 23 
degrees C) by having been underwater immersed in 23 degrees C for 24 hours is 0.2% or less the 
water absorption based on JISK7209, and here. If the 24-hour immersion water absorption in 23 
degrees C exceeds 0.2%, it will become impossible to disregard the curvature by water absorption, 
and the resolution of an image will be reduced. For example, when the 24-hour immersion water 
absorption in the above-mentioned 23 degrees C is 0.2% or less, Although it is only that a several 
mm gap produces the Fresnel lens sheet 1 1 slightly between a Fresnel lens sheet and a lenticular lens 
lens when dozens of mm curvature is seen to 1000mm width of face in support of the surface in the 
free condition When the 24-hour immersion water absorption in 23 degrees C is what is about 0.5%, 
about 100mm curvature is seen to 1000mm width of face like the above. 

[0023] In the semantics which avoids the curvature by water absorption, even if it makes thickness 
of the Fresnel lens sheet 1 1 thin, generating of the curvature itself cannot be controlled, but since it 
becomes easy to carry out to fix by the frame etc. and to hold down curvature, it is desirable. 
Moreover, by making it thin, projection light reflects in respect of the Fresnel lens of the lower part 
of a screen, and the effectiveness that the twin image which reflects again and is produced with the 
Fresnel lens sheet rear face is eased is also produced conventionally. 

[0024] As thickness of a transparence base material sheet when the thickness of the Fresnel lens 
sheet 1 1 or the Fresnel lens sheet 1 1 consists of laminated structures, it is desirable that it is 0.2- 
1 .5mm. The function in which thickness supports a Fresnel lens sheet in less than 0.2mm is 
inadequate, and it is too thin in case mold push performs a mat side. Moreover, if thickness exceeds 

I . 5mm, resolution will deteriorate. 

[0025] In addition, it is the case where the mat side 13 to the Fresnel lens sheet 1 1 is formed by 
formation of the mat side to a transparence base material sheet, and when performing formation of a 
mat side in the case of membrane formation by extrusion molding of a transparence base material 
sheet, it is desirable that the thickness of a transparence base material sheet is 0.5mm - about 1.0mm. 

[0026] by the way, as already stated, in using the material which constitutes the Fresnel lens sheet 

II, especially a transparence base material sheet Since it will become easy to be charged inevitably 
if absorptivity falls although it is desirable to use it as a transparence base material sheet, choosing 
very few things of absorptivity When specified in the range which the 24-hour immersion water 
absorption in 23 degrees C already described, as for the Fresnel lens sheet 1 1, it is desirable that 
antistatic treatment is performed. As an object which an antistatic agent scours antistatic treatment, 
can perform it by spreading of the constituent containing direct spreading of an antistatic agent, 
spraying, or an antistatic agent etc., and performs antistatic treatment, although there may be various 
parts, when using a transparence base material sheet, it is desirable to perform antistatic treatment to 
the exposure side. 

[0027] When the projection light 6 carries out incidence since the tooth-back, i.e., tooth back ot 
Fresnel lens sheet 11, side of the transparency mold projection screen 3 is made into the mat side, if 
it projects by installing in a position as the transparency mold projection screen 3 of this invention 
which was described above is shown in drawing 1 , the substantial reflection by plane of incidence 
does not occur, therefore a ghost cannot get up easily. 
[0028] 

[Example] (Example 1) Extrusion molding of the transparent polyester system resin was earned out, 
the mold roller was used for the extruded sheet, mat processing was performed, one side is a mat side 
and the transparence base material sheet which is the thickness of 0.5mm was obtained as a base 
material Hayes value;25%, 60 degree specular gloss;30%, and 20 degree specular gloss;7%. The 
Fresnel lens which consists of a hardened material of ultraviolet-rays hardenability resin was formed 
in the field of the direction which is not the mat side of this base material, sum total thickness 
obtained 0.7mm and the screen size (diagonal size) obtained the 1524mm (60 molds) Fresnel lens 
sheet. 

[0029] The mat side of the above-mentioned Fresnel lens sheet was turned to the tooth-back side, it 
considered as the screen of a two-sheet configuration stuck to the Fresnel lens sheet observation-side 
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combining the lenticular lens sheet of this screen size, and the projection display as shown in 
drawing 1 was constituted using this screen. In spite of having made the minimum distance (it is the 
distance of a upside longitudinal direction among drawing 1 .) of the clinch mirror 4 and a screen 3 
approach with 50mm at this time, when it was made to display with this projection display, the ghost 
image was not accepted and, moreover, did not have degradation of the resolution of an image, 
either. 

[0030] As a transparence base material sheet, polycarbonate resin and the polycarbonate resin which 
added the light diffusion agent (Example 2) By two-layer extrusion Except having obtained the 
transparence base material sheet with which the front face of the layer of the direction which added 
the light diffusion agent turned into a mat side, and having used as a base material Although the 
ghost image by reflection of the rear face of a Fresnel lens sheet was not accepted when it carried out 
like the example 1 and was made to display by constituting a projection display, there is degradation 
of the resolution of an image and the twin image by reflection with a Fresnel lens occurred further. 
[0031] (Example of a comparison) The base material was constituted from acrylic resin, and except 
having considered as Hayes value; 10%, 60 degree specular gloss;60%, and 20 degree specular 
gloss;25%, when it carried out like the example 1 and was made to display by constituting a 
projection display, the ghost image by reflection of the rear face of a Fresnel lens sheet was 
accepted. Moreover, when all searched for the 24-hour immersion water absorption in 23 degrees C 
about the Fresnel lens sheet in an example 1, an example 2, and the example of a comparison, for the 
thing of an example 1, the thing of an example 2 was [ the thing of the example of a comparison ] 
0.5% 0.1% 0.1%. Moreover, although change was not accepted on the screen of an example 1 and an 
example 2 when neglect of the screen using each Fresnel lens sheet was carried out under 
temperature;40 degree C and a relative humidity;90% environment for 168 hours (one week) On the 
screen of the example of a comparison, curvature arose on the Fresnel lens sheet, and when the gap 
of about 5mm of maxes is produced between a Fresnel lens sheet and a lenticular lens sheet and it 
was made to display on it for this reason, the resolution of an image got worse sharply. 

[0032] - 
[Effect of the Invention] According to invention of claim 1, smce the tooth-back side of a Fresnel 
lens sheet was made into the mat side, the Fresnel lens sheet which can prevent generating of the 
ghost by projection light reflecting at a tooth back can be offered. According to invention of claim 2, 
since the Hayes value was specified in addition to the effect of the invention of claim 1, the fall of 
the resolution of an image can offer few Fresnel lens sheets. According to invention of claim 3, the 
dissolution of a ghost image can offer an easy Fresnel lens sheet by securing the reflexibility of the 
light which reflects again by the clinch mirror and moreover carries out incidence at a big include 
angle, without reducing the contrast of an image extremely in addition to the effect of the invention 
of claim 2. According to invention of claim 4, in addition to the effect of the invention of claim 3, 
the Fresnel lens sheet on which contrast of an image is not reduced extremely can be offered by 
controlling reflection of perpendicularly near incident light. According to invention of claim 5, by 
having used as the separate layer the layer in which a mat side is formed, and the layer in which a 
Fresnel lens configuration is formed, it is easy to demonstrate each function and manufacture can 
offer an easy Fresnel lens sheet. According to invention of claim 6, since the upper limit of 24-hour 
immersion water absorption in 23 degrees C of a transparence base material sheet was specified in 
addition to the effect of the invention of claim 5, it is hard to produce curvature by the environmental 
variation by change of humidity etc., and when a screen is constituted, a lifting can be provided with 
a pile Fresnel lens sheet for the fall of resolution, according to invention of claim 7 - claim 1 - claim 
6 - in addition to one of effects of the invention, the Fresnel lens sheet in which control of curvature 
and control of generating of the twin image in the lower limit of a screen are possible can be offered 
by having specified thickness, according to invention of claim 8 - claim 1 - claim 7 - since 
antistatic treatment is performed in addition to one of effects of the invention, the Fresnel lens sheet 
which was excellent in protection-against-dust nature and antifouling property can be offered, 
according to invention of claim 9 - claim 1 - claim 8 - the Fresnel lens sheet independence which 
has one of effects of the invention, or the transparency mold projection screen which becomes since 
it combined with the lenticular lens sheet further can be offered. According to invention of claim 10, 
the transparency mold projection display using the transparency mold projection screen which has 
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the effect of the invention of claim 9 can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is drawing showing the transparency mold projection display of this invention. 
[Drawing 2] It is drawing showing the transparency mold projection screen of this invention. 
[Drawing 31 It is drawing showing the conventional transparency mold projection display. 
[Drawing 4] It is drawing showing the conventional transparency mold projection screen. 
[Description of Notations] 

1 Transparency Mold Projection Display 

2 Cabinet 

3 Screen (3B; Mat Side) 

4 Mirror 

5 Projector 

6 Projection Light 

1 1 Fresnel Lens Sheet 

12 Fresnel Lens Configuration 

13 Mat Side 

21 Lenticular Lens Sheet 

22 Lenticular Lens 

23 Black Stripe 
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precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 11 

\ 

6 8Uftfe 




[Drawing 21 
00 

22 U>f+a7-!/>X 

12?U=M^>;CB*tt 12 



00 




0 



3 aMISI 21 UW^= 
[Drawing 3] 
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[Translation done.] 
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